Federal Aviation
Administration

Presented to: Heli-Expo 2006
Name: Jim Arnold
Date: February 28, 2006




HELICOPTER TERRAIN AWARNESS
AND WARNING SYSTEM
(HTAWS)

e WHY HTAWS

« DEVELOPMENT

« OPERATIONAL MODES

e TERRAIN DISPLAY COLOR
« CERTIFICATION GUIDANCE

HTAWS, Heli-Expo, 2006 *"'f Federal Aviation

2L/¢/ Administration
A -|r\p_l_



Top Operational Causes of Fatal Rotorcraft Accidents

1994 - 2004

O 5
o B
m| =
m| =

SIUBPIJIY JO #

1yBIBAN SS0ID I8N0

SSOUBAIN09))T
1010y |rel JO SS07

10104 Ol
YeM [duuosiad

|0J1UO0D JO SSO7
[BX1N1S 1010Y |le]

JUSWBAON
|041u0) 1dnigy

INdY 10104 MO

umoudun

M4A  Jetem
jurelsa] oul ybi4

(ferol S2)
1YBIN/OINI Jore/m
jureila] ol ybi4

(lerol 0g)
so)111S 108[qo/a11M

Data Source: FAA ASAP

\*| Federal Aviation
/¢/ Administration

©
S
S
0
3
S
X
H
<
I
n
=
<
T
I




DEVELOPMENT
(RITA PROJECT)
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FAA
Helicopter Terrain Awareness Warning System
(HTAWS)
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Mode { - Excessive Descent Rate

Descent Rate (Pressure Alt) Vs Clearance (Radio Alt)




Mode 2 - Excessive Terrain Closure

Closure Rate (Radio Alt) Vs Clearance (Radio Alt)
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Mode 3 - Descent After Takeoff

Altitude (Pressure Alt) Loss Vs Clearance (Radio Alt)
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Mode 44 - Terrain Clearance - Gear Up
Clearance (Radio Alt) Vs Airspeed & Flight Phase

MODE 4A UNSAFE TERRAIN
CLEARANCE

AIRCRAFT SLOWED TO
LESS THAN 100 KTS
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"TOO LOW TERRAIN"
[

RUNWAY
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Mode 44 - Tervain Clearance - Gear Up Autoraation
Clearance (Radio Alt) Vs Airspeed & Flight Phase

MODE 4A UNSAFE TERRAIN
CLEARANCE AUTOROTATION
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Mode 4R - Terrain Clearance - Gear Down

Clearance (Radio Alt) Vs Airspeed & Flight Phase

MODE 4B UNSAFE TERRAIN
CLEARANCE

AIRCRAFT SLOWED TO
LESS THAN 120 KTS
GEAR DOWN
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"TOO LOW TERRAIN"

i
RUNWAY
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Mode 4C - Takeoff Into Raising Terrain

Clearance (Radio Alt) Vs Airspeed & Flight Phase

MODE 4C UNSAFE TERRAIN
CLEARANCE

"TOO LOW
TERRAIN"
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Mode 5 - Descent Below Glideslope

MODE 5 EXCESSIVE GLIDESLOPE
DEVIATION

GLIDESLOPE
BEAM

CENTER SOFT HARD
"GLIDESLOPE" "GLIDESLOPE"

SOFT ALERT AREA HARD ALERT AREA
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Mode 6 - Bank Angle

Aircraft Specific - S-76 1s 30° to 55°

BANK ANGLE
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Mode 6 - Altitude Callouts
Autorotation

" ONE HUNDRED"

" TWO HUNDRED "
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Mode 6 - Altitude Callouts

Normal Operation
Operator/Installer Selected

" ONE HUNDRED"
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Mode 6 - Tail Strike

Aircraft Specific

TAIL TOO LOW

TAIL TOO LOW
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TERRAIN DISPLAY COLORS
HELICOPTER vs AIRPLANE
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CERTIFICATION GUIDANCE

e Advisory Circular AC 27-1B

« AC 27 MG 18 Helicopter Terrain Awareness and Warning
System (HTAWS) Upcoming Change 2 update

e Advisory Circular AC 29-2C

« AC 29 MG 18 Helicopter Terrain Awareness and Warning
System (HTAWS) Upcoming Change 2 update

e TSO - 151b Terrain Awareness and Warning System

- Considerations to TSO requirements for Helicopter
Installations contained in AC 29 MG 18 guidance
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SYNTHETIC VISION SYSTEM
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Questions?
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